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Abstract Purpose: To construct
and test the reliability and validity of
the EMpowerment of PArents in THe
Intensive Care (EMPATHIC) ques-
tionnaire measuring parent
satisfaction in the pediatric intensive
care unit (PICU). Methods: Struc-
tured development and psychometric
testing of a parent satisfaction-with-
care instrument with the results of
two cohorts of parents (n = 2,046)
from eight PICUs in the Netherlands.
Results: In the first cohort, 667/
1,055 (63%) parents participated
followed by 551/991 (56%) parents
in the second cohort. The empirical
structure of the instrument was
established by confirmatory factor
analysis with the first sample of
parents confirming 65 statements
within five theoretically conceptual-
ized domains: information, care and
cure, organization, parental partici-
pation, and professional attitude. The
standardized factor loadings were
greater than 0.40 in 63 statements.
Cronbach’s a, a measure of reliabil-
ity, per domain ranged from 0.73 to
0.93 in both cohorts with no signifi-
cant difference documenting the
reliability over time. Beside rigorous
content and face validity, the con-
gruent validity of the instrument
showed adequate correlation with
four gold standard questions mea-
suring overall satisfaction. The non-
differential validity was confirmed
with no significant differences
between the population characteris-
tics and the domains, except that
parents with a child for a surgical
admission were more satisfied on
information issues.
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Conclusions: The final EMPATHIC
questionnaire incorporates 65 state-
ments. The empirical structure of the
satisfaction statements and domains
was satisfactory. The reliability and
validity proved to be adequate. The
EMPATHIC questionnaire is a valid
quality performance indicator to mea-
sure quality of care as perceived by
parents.
Keywords Family satisfaction 
Parents  Care  Reliability  Validity 
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Introduction
Performance measures of a pediatric intensive care unit
(PICU) have traditionally been documented by clinical and
physical parameters of critically ill children [1–3]. Others
have focused on long-term outcomes of children after PICU
treatment to evaluate pediatric intensive care, in particular
health-related quality of life [4, 5]. Nevertheless, healthcare
professionals are not only responsible for healthy outcomes
of children. Parents too are part of the integrated care sys-
tem and they have a right to receive the best care. Looking
from a quality of care perspective, parent satisfaction is an
important area to evaluate the desirable outcome of
healthcare performances [6]. Given the increased aware-
ness of consumer-driven healthcare systems, it is not
surprising that patient and family satisfaction is increas-
ingly accepted as an important quality indicator in critical
care [7]. It is expected that an increasing number of PICUs
already use satisfaction surveys to document their quality of
care. Whether these surveys are of an acceptable academic
standard is unknown. The reality remains that only two
parent satisfaction questionnaires for PICU services are
documented in the literature [8, 9].
With respect to the empowerment of parents who
experienced a PICU admission of their child, their
knowledge is valuable for documenting and improving
quality of care. Therefore, a large group of parents were
consulted in developing a parent satisfaction instrument
together with the Dutch PICU nurses and physicians [10,
11]. Their views on satisfaction-with-care topics were the
foundation to create a set of quality indicators measuring
the perceived care by the parents. The next step and the
aim of this study were to construct and evaluate the
reliability and validity of the EMpowerment of PArents in
THe Intensive Care (EMPATHIC) questionnaire mea-
suring parent satisfaction.
Methods
This multicenter survey study was designed to assess the
psychometric properties of the EMPATHIC questionnaire.
All eight PICUs in the Netherlands participated in the study.
Data were collected during two cohort periods of 4 months
between February and September 2009. The medical ethical
review board of the Erasmus Medical Center in Rotterdam
approved the study followed by approval of the review
boards of the participating medical centers.
Questionnaire construction
The item generation and selection of the questionnaire
followed a structured process. The first steps concerned
item generation. A literature review was performed to
generate items from the existing satisfaction surveys [12].
The following step was a Delphi study to identify the
importance of the items among 269 PICU nurses and
physicians including the identification of possible new
items [10]. This study resulted in 78 individual satisfac-
tion-with-care items. Subsequently, a convenience sample
of parents (n = 559) recruited from seven PICUs was
asked to rate the importance of these 78 items [11]. Also,
in-depth interviews with 41 parents were held to explore
their experiences. Qualitative analysis revealed 63 sub-
themes divided into 6 themes. Following the item
generation steps, item selection was based on the priorities
of the opinions of parents and healthcare professionals. Of
the generated items, 60 were found to be most relevant for
measuring parent satisfaction with care. The items were
rephrased into statements appealing to parents. Several
items (n = 18) were considered important to differentiate
between nurses and physicians. For example, the item
about emotional support given to parents was rephrased
into two statements; the first measuring the nurses’ emo-
tional support and the second measuring the physicians’
emotional support. The draft questionnaire contained a
demographic section to obtain characteristics of the child
and its family, the 78 statements, four control questions
about overall satisfaction-with-care, and free space was
made available for the parents to write comments on their
experiences. A 6-point scale, from 1 ‘certainly no’ to 6
‘certainly yes’, was used for the statements. Parents could
also tick a box if the statement was not applicable. This
draft was introduced to eight nurses and eight physicians of
the EMPATHIC study group and to ten parents. The aim
was to investigate whether the statements were under-
standable and clearly formulated. The feedback resulted in
some textual adjustments to the statements. The ques-
tionnaire was then translated into Arabic and Turkish by
registered translators since a considerable number of par-
ents might have difficulty in reading and understanding the
Dutch questionnaire.
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Statistical analyses
Descriptive statistics were used to calculate mean scores
and standard deviations of the statements. Before analyzing
the psychometric properties of the instrument, four nega-
tively formulated statements were deviated from the other
statements. Two statements were deleted because more
than 75% of the parents scored these as not applicable
leaving 72 statements for analysis. For each statement
principal component analysis for the non-numerical data
was performed to determine the scale value of the answer
alternative ‘not applicable’. Two-dimensional plots of the
individual statements revealed that this value is closely
related to the highest score on the 6-point scale. Therefore,
it was justified to impute the answer alternative ‘not
applicable’ to the highest value (in this case 6), meaning
that parents who ticked the answer alternative ‘not appli-
cable’ belong to the highest category of the 6-point scale.
Structural equation modeling is an advanced multivar-
iate analysis technique using various analysis methods to
identify, test, and estimate the relationship between study
variables. Confirmatory factor analysis (CFA) is tailored to
unraveling the empirical structure of the interrelationship
of the 72 statements. The final model was based on both
theoretical and statistical plausibility. The measures
applied in this study were v2 test of model fit, and the ratio of
v2
df \ 3 represents a good model fit. Other tests used for
the model fit were: comparative fit index (preferably
CFI C 0.95), Tucker–Lewis index (preferably TLI C
0.95), root mean square error of approximation (preferably
RMSEA \0.08), and the weighted root mean square
residual (preferably WRMR \ 0.90) [13].
Reliability in this study refers to the internal consis-
tency of the statements within the instrument. Internal
consistency reliability measures were performed on the
individual statements of the domains identified. On
domain level the Cronbach’s a was assumed to be satis-
factory with values between 0.70 and 1.00. In order to get
insight into the stability of the findings over time, the
means of the domains at two measurement moments were
tested for difference using the Levene’s test for equality
of variances and t test for equality of means. If no sta-
tistical difference occurred, it was considered that the
reliability over time was adequate.
Validity refers to the degree in which an instrument
measures what it is intended to measure. Content validity and
face validity were ensured as described by the questionnaire
construction above. Congruent validity was assessed by
using the Spearman’s rank correlation for estimating the
relationship between the statements on domain level and four
overall satisfaction-with-care scales. Furthermore, the non-
differential validity referring to variables, which were
assumed to have non-differential effects, was calculated by
using the effect size of standardized mean difference
(Cohen’s d) between the demographic variables and the
domains. The effect size is small with a value of 0.20,
medium with 0.50, and large with greater than 0.80 [14].
All significance testing was set at P B 0.05 (two-
tailed). SPSS (version 15, Chicago, USA) and the statis-
tical modeling program Mplus (version 5, 2007, Los
Angeles, USA) were used for analysis.
Participants
The sample size was aimed at 600 parents at least for
adequate psychometric analysis and a second cohort of
600 parents to test the stability of the instrument over
time. Parents whose child was discharged alive from a
PICU were recruited. If a child had one or more PICU
admissions in the study period, the parents received only
one questionnaire at the first admission. Parents whose
child had died were excluded because in the Netherlands
these parents receive an invitation to meet with the PICU
physician and nurse 6 weeks after their child’s death.
During this meeting all aspects of treatment and care are
evaluated. Two to three weeks after PICU discharge
parents received an invitation letter, including the infor-
mation about the study, the EMPATHIC questionnaire, a
consent form to be signed, and a prepaid reply envelope.
One reminder was sent after 3 weeks if no response was
received. Ethnicity of the parents was determined by
asking the cultural background of the family in the
demographic section of the questionnaire. In the analysis
ethnicity was categorized into Dutch and non-Dutch.
Results
In the first 4-month data collection period the question-
naire was mailed to 1,055 parents and 667 (63%) parents
responded. In the second 4-month period 551/991 (56%)
parents responded. Between both cohorts of parents, the
questionnaire was completed by almost similar percent-
ages of mothers (61.5 vs. 64.3%), fathers (11.9 vs.
11.4%), both mother and father (24.3 vs. 23.2%), and
others (2.3 vs. 1.1%). The characteristics of the children
and parents of the two cohorts are presented in Table 1
and they are not significantly different.
During the process of structural equation modeling, the
CFA showed that seven statements did not fit into the
empirical structure of the domains. These statements where
therefore removed from further analysis. Overall, the per-
formance of the model fit of the remaining 65 statements in
the five domains was adequate (Table 2). The standardized
factor loadings of the statements were above 0.40 except for
two statements (Table 3). The statement about the physi-
cian’s knowledge of the child’s medical history had a
standardized factor loading of 0.39 and the statement about
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having an assigned physician during PICU stay had a
standardized factor loading of 0.36.
The reliability estimates of the individual statements
and domains were sufficient. On the domain level the
reliability estimates, Cronbach’s a, were between 0.73
and 0.92 in the first cohort of parents. These estimates
were also calculated among the second cohort of parents
and showed similar outcomes from 0.73 to 0.93 (Table 4).
At different time moments the two cohorts did not sig-
nificantly differ on the equal variances for differences of
the means on domain level and differences of variances
(Table 4). Additionally, the standardized mean differ-
ences on domain level, Cohen’s d, were calculated
between the two cohorts: information -0.02, care and
cure -0.09, parental participation -0.12, organization
-0.12, and professional attitude -0.11. Overall, the
reliability and stability of the EMPATHIC questionnaire
over time provided empirical evidence that the reliability
of the instrument was adequate.
The EMPATHIC questionnaire showed sufficient
correlation with the four statements of overall satisfaction
as an indicator of congruent validity (Table 5). The non-
differential validity of the instrument was assessed by
calculating the effect size of domains and various popu-
lation variables. The four tested variables of the five
domains did not show significantly differences (Table 6).
The parents of a child with a surgical procedure admis-
sion were more satisfied about the information statements
than parents whose child had a medical PICU admission,
Cohen’s d 0.29, P \ 0.001.
Discussion
The strength of this study lies in the rigorous development
of the satisfaction instrument through a convenience
sample of parents and PICU healthcare professionals.
Psychometric testing of the EMPATHIC questionnaire
revealed that this instrument is reliable and valid for
measuring parent satisfaction of pediatric intensive care
services. The 65 statements representing five domains
Table 1 Characteristics of children and parents
Cohort 1 Cohort 2 P value
n n
Age in months; median (P25–75) 660 30 (7–114) 539 36 (7–120) 0.59
a
Length of stay in days; median (P25–75) 656 3 (2–7) 537 3 (2–7) 0.42
a
PICU admission 662 546 0.61b
Unplanned 365 55.1% 293 53.7%
Planned 297 44.9% 253 46.3%
Type of admission 652 534 0.65b
Surgical 359 55.1% 301 56.4%
Medical 293 44.9% 233 43.6%
Mechanical ventilation required 661 541 0.77b
Yes 405 61.3% 336 62.1%
No 256 38.7% 205 37.9%
Family culture 664 551 0.33b
Dutch 576 86.7% 487 88.4%
Other 88 13.3% 64 11.6%
PICU pediatric intensive care unit
a Mann–Whitney U test
b Chi-square test; total numbers of respondents vary due to missing data
Table 2 Performance of the models
Domains No. of statements n Chi-square test of model fit
Value df P value CFI TLI RMSEA WRMR
Information 9 667 83.60 17 \0.01 0.97 0.99 0.08 0.82
Care and cure 30 667 454.74 99 \0.01 0.95 0.98 0.07 1.09
Parental participation 8 667 55.64 12 \0.01 0.99 0.99 0.07 0.75
Organization 6 655 18.50 8 0.02 0.99 1.00 0.05 0.46
Professional attitude 12 667 141.26 27 \0.01 0.98 0.99 0.08 0.94
Range of scoring scale was 1–6
df degrees of freedom, CFI comparative fit index, TLI Tucker–Lewis index, RMSEA root mean square error of approximation, WRMR
weighted root mean square residual
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Table 3 Mean, standard deviation, and standardized factor loadings of satisfaction statements (n = 667)
l^ r^ Standardized
factor loadings
Information
We were always informed right away when our child’s physical condition worsened 5.60 0.86 0.63
We had daily talks about our child’s care and treatment with the nurses 5.50 0.95 0.69
Our questions were clearly answered by the nurses 5.48 0.88 0.72
Our questions were clearly answered by the doctors 5.42 1.00 0.78
The doctor clearly informed us about the consequences of our child’s treatment 5.33 1.13 0.75
We received clear information about the examinations and tests 5.32 1.03 0.84
We were given clear information about our child’s disease 5.30 1.20 0.61
We received understandable information about the effects of the drugs 5.06 1.29 0.66
We had daily talks about our child’s care and treatment with the doctors 4.87 1.56 0.63
Care and cure
When our child’s condition worsened, action was immediately taken by the doctors 5.79 0.56 0.65
When our child’s condition worsened, action was immediately taken by the nurses 5.79 0.59 0.70
During acute situations there was always a nurse to support us 5.64 0.82 0.67
The team was alert to the prevention and treatment of pain in our child 5.60 0.76 0.73
The doctors and nurses are real professionals; they know what they are doing 5.59 0.72 0.78
Our child’s comfort was taken into account by the nurses 5.58 0.81 0.80
The team had a common goal: the best care and treatment for our child and ourselves 5.56 0.76 0.91
Our child’s needs were well responded to by the nurses 5.55 0.83 0.78
Attention was paid to our child’s developmental level by the nurses 5.53 0.94 0.78
The team was helpful to our child and to us 5.52 0.88 0.89
Our own needs were well responded to by the nurses 5.49 0.86 0.80
Our child’s needs were well responded to by the doctors 5.49 0.90 0.70
Attention was paid to our child’s developmental level by the doctors 5.47 1.03 0.68
Every day we knew who was responsible for our child, regarding the nurses 5.46 1.10 0.58
Our child’s comfort was taken into account by the doctors 5.44 0.91 0.71
The correct medication was always given on time 5.39 1.03 0.70
We were well supported emotionally by the nurses 5.38 1.07 0.69
Our own needs were well responded to by the doctors 5.37 1.00 0.71
At admission our child’s medical history was known by the doctors 5.37 1.25 0.39
The doctors and nurses worked closely together 5.34 0.93 0.66
Transferral of care from the PICU staff to colleagues in the pediatric ward had gone well 5.17 1.30 0.58
We were well prepared for our child’s discharge by the nurses 5.14 1.30 0.56
At admission our child’s medical history was known by the nurses 5.12 1.41 0.41
We were well prepared for our child’s admission by the nurses 5.11 1.47 0.41
We were well supported emotionally by the doctors 5.07 1.32 0.62
We were well prepared for our child’s admission by the doctors 5.04 1.49 0.42
We were well prepared for our child’s discharge by the doctors 4.87 1.53 0.50
During our child’s stay we were assigned to a first responsible nurse 4.77 1.76 0.47
Every day we knew who was responsible for our child, regarding the doctors 4.62 1.72 0.53
During our child’s stay we were assigned to one and the same doctor 4.25 1.96 0.36
Parental participation
We had confidence in the doctors 5.63 0.75 0.63
We had confidence in the nurses 5.58 0.85 0.63
Even during intensive procedures we could always stay close to our child 5.57 0.94 0.65
We were encouraged to stay close to our child 5.35 1.09 0.77
Before discharge the care for our child was once more discussed with us by the nurses 5.15 1.29 0.62
We were actively involved in decision-making on care and treatment of our child 5.14 1.22 0.76
Before discharge the care for our child was once more discussed with us by the doctors 4.91 1.54 0.58
During our stay the staff regularly asked for our experiences 4.52 1.59 0.60
Organization
The IC unit could easily be reached by telephone 5.63 0.77 0.70
The visiting hours were flexible 5.60 0.96 0.50
The team worked efficiently 5.54 0.74 0.86
There was enough space around our child’s bed 5.39 0.99 0.80
The IC unit was clean 5.39 1.00 0.73
Noise in the IC unit was muffled as well as possible 4.95 1.37 0.64
Professional attitude
Our child’s health always came first for the nurses 5.68 0.70 0.74
Our child’s health always came first for the doctors 5.68 0.72 0.71
At admission we felt welcome 5.61 0.83 0.74
The team showed respect for our child and for us 5.58 0.76 0.89
There was a pleasant atmosphere among the staff 5.54 0.73 0.86
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provide a comprehensive conceptualization of parent sat-
isfaction. The relevance of this study is not limited to the
development of an acceptable and feasible quality per-
formance indicator for PICUs. Healthcare departments are
increasingly demanding satisfaction outcomes of individ-
ual healthcare services above and beyond general hospital
satisfaction measures [15–17]. Besides, healthcare insur-
ance companies increasingly demand patient satisfaction
data to fund hospitals [18]. This study provides a valuable
contribution relevant to PICU colleagues in other coun-
tries and cultures. The increased need for validated
instruments to collect data of patient or family experiences
is evident. The challenge is to construct and design
research instruments for use in study populations with
different cultural backgrounds. The EMPATHIC ques-
tionnaire showed that there were no significant differences
between Dutch parents and parents with a non-Dutch
background. However, these results can not be generalized
when using the EMPATHIC questionnaire in other coun-
tries with other languages. Although its reliability and
validity has been proven, thorough translation of the
instrument is needed to provide evidence that the meaning
of the translated statements is equivalent to the original
statements [19]. For this translation process, a framework
has been described of 10 consecutive steps, based on a
review of 12 guidelines for translation and cultural adap-
tation, to ensure principles of good practice [20].
Only two validated parent satisfaction instruments
have been documented in the literature for PICU settings
[8, 9]. The instrument developed in the UK assessed the
face and content validity although no reliability testing
was performed [8]. Despite the proper testing of the
Table 3 continued
l^ r^ Standardized
factor loadings
The team worked hygienically 5.52 0.86 0.70
We received sympathy from the nurses 5.50 0.87 0.74
In spite of the workload, sufficient attention was paid to our child and to us by the nurses 5.49 0.87 0.78
The team respected the privacy of our child and of us 5.30 1.05 0.69
Nurses and doctors always introduced themselves by name and function 5.26 1.20 0.68
In spite of the workload, sufficient attention was paid to our child and to us by the doctors 5.25 1.05 0.66
We received sympathy from the doctors 5.21 1.18 0.58
Range of scoring scale was 1–6
l^, mean; r^, standard deviation
Table 4 Descriptives, reliability estimates, and testing on domains of two cohorts
Domains (statements) Cohort 1 (n = 667) Cohort 2 (n = 551) Levene’s test differences on variances T test differences
on means
l^ r^ a l^ r^ a F P value P value
Information (9) 5.32 0.72 0.84 5.33 0.68 0.81 1.19 0.28 0.84
Care and cure (30) 5.32 0.60 0.92 5.35 0.61 0.93 1.19 0.28 0.35
Parental participation (8) 5.23 0.73 0.77 5.30 0.71 0.76 0.11 0.73 0.13
Organization (6) 5.42 0.63 0.73 5.47 0.61 0.73 1.56 0.21 0.19
Professional attitude (12) 5.47 0.58 0.88 5.50 0.57 0.88 0.94 0.33 0.30
P value is two-tailed; range of scoring scale was 1–6
l^, mean; r^, standard deviation; a, Cronbach’s alpha on standardized items
Table 5 Congruent validity of scales assessed using Spearman’s rank correlation
n Would suggest
PICU to others
Would come back
again if needed
Overall satisfaction
with physicians
Overall satisfaction
with nurses
Information 650 0.435 0.422 0.504 0.364
Care and cure 642 0.522 0.527 0.542 0.472
Parental participation 651 0.478 0.475 0.465 0.423
Organization 651 0.523 0.508 0.392 0.401
Professional attitude 651 0.588 0.583 0.575 0.519
Correlation is significant at 0.01 (two-tailed)
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reliability and validity of the 23-item instrument devel-
oped in the USA, the authors stated that a limitation of
this instrument is its restricted number of items [9]. The
authors stated that their instrument was not intended to be
‘all-inclusive’ but that it was rather directed to PICU care
only. However, it is debatable whether 23 statements are
sufficient to reflect PICU services. In contrast, after its
validation process the EMPATHIC questionnaire inclu-
ded 65 statements. In this perspective, two issues are
important to address: the number of statements needed to
measure the complexity of PICU services and the length
of the questionnaire related to the response rates. The
latter is addressed in a review of 210 patient satisfaction
studies. In 125 studies the number of items used in the
survey was reported and ranged from 1 to 361 items [21].
Of these, there was a weak negative correlation between
the number of items and the response rate. A similar
effect occurred between the Picker Patient Experience
(PPE-15) questionnaire embedded in a four-page survey
with 31 questions including demographic details and a 12-
page survey with 108 questions [22]. The analyses
revealed that the length of the questionnaire did not lead
to reduced response rates and there was no effect on the
quality of data in terms of percentages of items com-
pleted. Therefore, the 65-statement EMPATHIC
questionnaire seems feasible as it resulted in response
rates of 63 and 56% in the two measurement periods.
Incidentally, these response rates can be considered
acceptable for satisfaction surveys because the mean
initial response rate was 72.1% (SD = 19.8) in 124 sat-
isfaction studies [21]. The other issue to be addressed is
the question of how many statements are needed to
measure parent satisfaction for PICU services. Basically,
an instrument should include items on all factors of
importance to the trait under study. This refers to the
content validity of an instrument. A review of ten satis-
faction instruments designed for PICU, neonatal ICU,
adult ICU, and pediatric wards documented a range of
15–45 items [12]. The strength of the EMPATHIC
questionnaire lies in the item generation and item selec-
tion phase where a large number of parents and healthcare
professionals were consulted to identify the most impor-
tant items [10, 11]. The items were converted into
statements and theoretically conceptualized in domains
related to family-centered care concepts [23]. It is,
therefore, recognized that the 65 statements of the
EMPATHIC questionnaire reflect the most important
issues of the PICU care.
Two limitations of the psychometric testing of the
EMPATHIC questionnaire need to be addressed. The first
concern is the test–retest reliability. This refers to admin-
istering the same instrument to the same respondents at two
different moments in time to estimate its stability over time.
A high correlation between the two measurement periods
refers to a good test–retest reliability. It was decided not to
burden the parents with two questionnaires in a short period
Table 6 Non-differential validity, differences between domains and PICU characteristics
Yes No Cohen’s d P value
n l^ r^ n l^ r^
Mechanical ventilation
Information 397 5.27 0.76 251 5.40 0.65 -0.18 0.07
Care and cure 391 5.31 0.62 249 5.34 0.55 -0.05 0.83
Parental participation 397 5.23 0.75 251 5.24 0.70 -0.02 0.91
Organization 396 5.41 0.67 252 5.42 0.57 -0.01 0.53
Professional attitude 397 5.48 0.60 251 5.45 0.56 0.05 0.32
Unplanned admission
Information 358 5.28 0.73 289 5.37 0.71 -0.13 0.06
Care and cure 354 5.30 0.60 286 5.35 0.60 -0.07 0.24
Parental participation 357 5.25 0.73 291 5.21 0.73 0.06 0.38
Organization 357 5.42 0.61 291 5.42 0.65 0.01 0.97
Professional attitude 357 5.49 0.57 291 5.45 0.59 0.08 0.46
Admission for surgery
Information 351 5.41 0.67 286 5.20 0.78 0.29 \0.001
Care and cure 348 5.35 0.60 284 5.28 0.60 0.11 0.11
Parental participation 351 5.24 0.75 287 5.21 0.71 0.03 0.44
Organization 352 5.42 0.64 287 5.42 0.62 0.00 0.92
Professional attitude 352 5.47 0.61 286 5.47 0.55 0.00 0.39
Dutch culture
Information 562 5.31 0.71 87 5.38 0.80 -0.09 0.11
Care and cure 558 5.32 0.57 83 5.33 0.77 -0.01 0.09
Parental Participation 563 5.23 0.70 86 5.27 0.88 -0.06 0.07
Organization 564 5.42 0.62 85 5.39 0.69 0.05 0.97
Professional attitude 563 5.47 0.56 86 5.45 0.72 0.05 0.20
Range of scoring scale was 1–6
l^, mean; r^, standard deviation; Cohen’s d, standardized mean difference; P value, Mann–Whitney test (two-tailed)
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of time. Therefore, as it was assumed that neither the care
and the treatment nor the population of parents would
change within 8 months, two cohorts of parents were
included to test the stability of the findings over time.
The second limitation is the lack of criterion validity
testing of the instrument. This validity refers to associa-
tion of the results between the tested instrument and
another validated instrument measuring the related con-
cept. Although one parent satisfaction instrument for the
PICU was tested to be valid [9], its limitations to use it as
the gold standard were based on a single center study, the
limited items of the instrument, and the validity tested on
a small group of 40 parents of which 27 responded. For
that reason, congruent validity was chosen to examine
part of the validity of the EMPATHIC questionnaire by
testing the statements on four generally accepted gold
standard questions measuring overall satisfaction.
Despite the recognition that satisfaction outcome
measures are increasingly used as quality performance
indicators [24, 25], the reality is that there is a paucity
of PICU parent satisfaction instruments in the literature.
However, it is expected that many PICUs have devel-
oped and carry out their own unit-based satisfaction
survey. Therefore, and in conclusion, this study provides
a reliable and valid parent satisfaction instrument that is
feasible to administer to parents. The found empirical
structure of the satisfaction-with-care statements can be
considered adequate. The proven statistical evidence of
the statements is of importance in order to be able to
apply the EMPATHIC questionnaire in other PICUs.
Nevertheless, including statements of clinical rele-
vance specific to local PICU settings might be
considered. Ultimately, using a validated instrument
contributes to the empowerment of parents to work
collaboratively with nurses and physicians on PICU
quality of care.
Acknowledgments We are grateful to the parents for consenting to
participate in this study and providing their valuable opinions.
Beatrix Elink Schuurman is gratefully acknowledged for allocating
the data into SPSS. This study was partially supported by a grant,
SNO-T-0501114, from the Nuts OHRA foundation. The sponsor
was not involved in the study design, data collection, analysis, the
manuscript, and in the decision to submit the manuscript for
publication.
Conflict of interest The authors have no financial interest or any
other conflict of interest to declare.
Open Access This article is distributed under the terms of the Cre-
ative Commons Attribution Noncommercial License which permits any
noncommercial use, distribution, and reproduction in any medium,
provided the original author(s) and source are credited.
References
1. Davis AL, Pollack MM, Cloup M,
Cloup I, Wilkinson JD (1989)
Comparisons of French and USA
pediatric intensive care units.
Resuscitation 17:143–152
2. Pollack MM, Holubkov R, Glass P,
Dean JM, Meert KL, Zimmerman J,
Anand KJ, Carcillo J, Newth CJ,
Harrison R, Willson DF, Nicholson C
(2009) Functional status scale: new
pediatric outcome measure. Pediatrics
124:e18–e28
3. Knoester H, Bronner MB, Bos AP
(2008) Surviving pediatric intensive
care: physical outcome after 3 months.
Intensive Care Med 34:1076–1082
4. Conlon NP, Breatnach C, O’Hare BP,
Mannion DW, Lyons BJ (2009) Health-
related quality of life after prolonged
pediatric intensive care unit stay.
Pediatr Crit Care Med 10:41–44
5. Knoester H, Bronner MB, Bos AP,
Grootenhuis MA (2008) Quality of life
in children three and nine months after
discharge from a paediatric intensive
care unit: a prospective cohort study.
Health Qual Life Outcomes 6:21–29
6. Grol R (2001) Improving the quality of
medical care: building bridges among
professional pride, payer profit, and
patient satisfaction. JAMA
286:2578–2585
7. de Vos M, Graafmans W, Keesman E,
Westert G, van der Voort PH (2007)
Quality measurement at intensive care
units: which indicators should we use? J
Crit Care 22:267–274
8. Haines C, Childs H (2005) Parental
satisfaction with paediatric intensive
care. Paediatr Nurs 17:37–41
9. McPherson ML, Sachdeva RC,
Jefferson LS (2000) Development of a
survey to measure parent satisfaction in
a pediatric intensive care unit. Crit Care
Med 28:3009–3013
10. Latour JM, Hazelzet JA,
Duivenvoorden HJ, van Goudoever JB
(2009) Construction of a parent
satisfaction instrument: perceptions of
pediatric intensive care nurses and
physicians. J Crit Care 24:255–266
11. Latour JM, van Goudoever JB,
Duivenvoorden HJ, van Dam NA,
Dullaart E, Albers MJ, Verlaat CW, van
Vught EM, van Heerde M, Hazelzet JA
(2009) Perceptions of parents on
satisfaction with care in the pediatric
intensive care unit: the EMPATHIC
study. Intensive Care Med
35:1082–1089
12. Latour JM, Hazelzet JA, van der
Heijden AJ (2005) Parent satisfaction in
pediatric intensive care: a critical
appraisal of the literature. Pediatr Crit
Care Med 6:578–584
13. Schreiber JB (2008) Core reporting
practices in structural equation
modeling. Res Social Adm Pharm
4:83–97
14. Cohen J (1988) Statistical power
analysis for the behavioral sciences.
Lawrence Erlbaum Associates, New
York
15. Department of Health, NHS (2009)
NHS 2010–2015: from good to great.
preventative, people-centred,
productive. The Stationery Office,
Norwich
16. Wise J (2009) Part of hospitals’ funding
will depend on patient satisfaction
ratings from 2010–11. BMJ 339:b5451
317
17. Cortese DA, Korsmo JO (2009) Putting
US health care on the right track.
N Engl J Med 361:1326–1327
18. Iglehart JK (2002) Changing health
insurance trends. N Engl J Med
347:956–962
19. Endacott R, Benbenishty J, Seha M
(2010) Preparing research instruments
for use with different cultures. Intensive
Crit Care Nurs 26:64–68
20. Wild D, Grove A, Martin M, Eremenco
S, McElroy S, Verjee-Lorenz A,
Erikson P (2005) Principles of good
practice for the translation and cultural
adaptation process for patient-reported
outcomes (PRO) measures: report of the
ISPOR task force for translation and
cultural adaptation. Value Health
8:94–104
21. Sitzia J, Wood N (1998) Response rate
in patient satisfaction research: an
analysis of 210 published studies. Int J
Qual Health Care 10:311–317
22. Jenkinson C, Coulter A, Reeves R,
Bruster S, Richards N (2003) Properties
of the picker patient experience
questionnaire in a randomized
controlled trial of long versus short
form survey instruments. J Public
Health Med 25:197–201
23. Latour JM, van Goudoever JB, Hazelzet
JA (2008) Parent satisfaction in the
pediatric ICU. Pediatr Clin North Am
55:779–790
24. Berenholtz SM, Dorman T, Ngo K,
Pronovost PJ (2002) Qualitative review
of intensive care unit quality indicators.
J Crit Care 17:1–12
25. Kryworuchko J, Heyland DK (2009)
Using family satisfaction data to
improve the processes of care in ICU.
Intensive Care Med 35:2015–2017
318
